Prevention of Mammary Tumor Development through Neuroimmunomodulation in the Spleen and Lymph Nodes of Old Female Sprague-Dawley Rats by L-Deprenyl.
Development of mammary tumors is an age-associated phenomenon that is likely due to deficits in the neuroendocrine-immune interactions. Previously, we demonstrated that L-deprenyl, a monoamine oxidase-B (MAO-B) inhibitor, can enhance immune responses and restore noradrenergic (NA) innervation in the spleens of rats with carcinogen-induced and spontaneously developing mammary tumors. To investigate whether (1) treatment of early middle-aged female rats would prevent the spontaneous development of mammary tumors accompanied by restoration of immunity in the spleen and draining lymph nodes (DLN) and sympathetic NA innervation in the spleen and (2) deprenyl can influence the proliferation of estrogen receptor (ER)-positive (MCF-7 and T47D) and ER-negative (MDA-MB-231 and Hs 578T) human breast cancer cells. Early middle-aged (8- to 9-month-old) female Sprague-Dawley rats were treated with 0, 1.0 or 2.5 mg of deprenyl/kg body weight (BW) daily i.p. for 12 months. Cells of ER-positive (ER+) and ER-negative (ER-) human breast cancer cell lines were incubated with media or 10(-3) to 10(-8) M deprenyl for 1, 2, 4 or 6 days to examine the proliferation of cells. Tumor incidence increased in saline-treated old female rats, while deprenyl treatment significantly reduced the incidence of mammary tumors in these rats. Saline-treated tumor-bearing rats exhibited reduced splenic NA innervation and norepinephrine (NE) content, splenic interleukin (IL)-2 and interferon (IFN)-γ levels and NK cell activity as well as DLN IL-2 and IFN-γ levels compared to young female rats without tumors. In contrast, treatment with 2.5 mg/kg of deprenyl enhanced IL-2 and IFN-γ production in both the spleen and DLN as well as splenic natural killer (NK) cell activity. Deprenyl treatment also increased concanavalin A (Con A)-induced proliferation of T lymphocytes in the DLN. Deprenyl-induced changes in immune responses were accompanied by enhanced NA innervation and NE content in the spleen. In vitro incubation of various concentrations of deprenyl with ER+ human breast cancer cell lines partly inhibited the proliferation of cells, while it had no effect on the ER- breast cancer cells. These results suggest that (1) development of mammary tumors is mediated through the loss of immunity and sympathetic NA nerve fibers accompanied by reduced NE levels in the spleen, (2) the prevention of mammary tumor development by deprenyl may involve the reversal of the tumor-associated decline in sympathetic NA activity and cell-mediated immune responses in the spleen and DLN and (3) the antitumor effects of deprenyl may be partially mediated through ER-dependent intracellular signaling pathways.